for adult patients with ischemic heart diseases (Bruce et al. 1963; Cumming et al. 1978) . Looking at children playing or exercising, we notice that their activity pattern is characterized mostly by intermittent motions. Swimming is their favorite sport. Thus itis doubtful whether the treadmill test alone is adequate for assessing children's exercise abilities. For this reason we designed a new method of exercise testing as a "complex exercise test (CET)" combining three kinds of tests including (1) treadmill test, (2) simple bending and stretching test and (3) swimming test by electrocardiography in the water, to assess the children's physiological exercise tolerance (Table 1) . Treadmill test according to Bruce protocol As assessment of continuous, graded exercise, the Bruce treadmill test was conducted.
The end point of the exercise test was a maximal or submaximal level when children became reluctant to continue treading further or the investigator determined it was intolerable for children to go on. At each stage of exercise, the 3 minutes' levels were considered as stable situation when the heart rate, blood pressure and oxygen intake were measured respectively.
For the treadmill test, we employed the stress test system by Fukuda Denshi ML5000, recording the electrocardiogram with the standard 12 leads. With the MUNHARD OXYCON, the oxygen intake was mea-sured every 30 sec and the 2 minutes' levels of each stage were considered as steady state (Takarada, 1981; Shimizu et al. 1982 (Astrand, 1976; Riopel and Taylor, 1979;  post-exercise (p<0.005). The heart rate immediately after the simple bending and stretching test corresponds to that observed in stage-3 of the Bruce treadmill test, while the level of oxygen intake corresponds to that observed in stage 1-2 of the treadmill test. The fact that the lactic acid value increases significantly and repeating a routine of bending and stretching for over 1 min is difficult suggests that this exercise is anaerobic. A comparison was made between the simple bending and stretching test and the Bruce treadmill test in terms of efficacy in causing disappearance of VPC (Table 4 ). In 1 case out of 22 cases the heart rate immediately after stretching did not exceed that at the VPC disappearing point in the Bruce treadmill test, thus not proving VPC disappearance.
In the remaining 21 cases, however, the heart rate immediately after stretching cxceeded that at the VPC disappearing point in the Bruce treadmill test, proving VPC disappearance in all of them (Bricker et al. 1986 ).
Swimming
and diving test Complex exercise test primarily for 15 VPG cases during diving, the heart rate decreasing by 48%. While swimming, a 54% increase in heart rate was observed. The heart rate changes during swimming were similar to those observed in the treadmill test. When taking a cold shower, the heart rate decreased as during diving (a 57% decrease), probably due to a Valsalva maneuver.
As for VPC, an increase in number was noticed during diving in 11 out of 25 cases. Among these in 1 case sinus arrest occurred for about 3.2 sec (Fig. 1) and in another one, couplets were noticed (Fig. 2) . While taking a cold shower, bigeminy (Fig. 3) and couplets (Fig. 4) were observed. (1) treadmill test, (2) simple bending and stretching test and (3) swimming test with electrocardiography in the water, to assess children's physiological exercise tolerance and to study its efficiency.
Exercise may also be categorized as aerobic or anaerobic.
Most of the children's play and sports are of intermittent anaerobic exercise. Aerobic exercise is done in their daily activities and various types of sports are of aerobic exercise. Anaerobic exercise is also frequently done in their daily life (Tonooka, 1988) . Aerobic power depends primarily on cardiopulmonary function, while anaerobic power is determined by the skeletal muscles (Alpert et al. 1983; Barden and Strong, 1990) .
To evaluate anaerobic power we employed a bending and stretching test. This exercise test seems to be effective to view the VPC disappearance in outpatients.
The mechanism of VPC disappearance was thought to be overdrive suppression associated with the increased heart rate. However, in view of the different nature of exercise tests between the treadmill test and this bending and stretching test, it should be clarified whether the mechanism of the overdrive suppression in the treadmill test also applies to the bending and stretching test. Concerning the bending and stretching test, additional issues requiring consideration are: 1) Differences in exercise levels, depending on individual exercise tolerance. 2) Differences with age, since performing this test in infants is often difficult.
3) The necessity to perform this test under monitoring for postoperative congenital heart disease with exercise-induced VPC (Washington et al. 1988) . Besides the exercises to be performed on land, children have become more used to swimming because swimming schools have become popular recently. Many sudden deaths of school children during swimming have been reported.
Regarding the swimming exercise, there are specific environmental and physiological factors which make this exercise different from those performed on land, such as water pressure, water temperature, water resistance (front resistance, friction resistance and whirlpool resistance) and oculovestibular reflex (caloric stimulation).
It can be presumed from the responses of heart rate and from VPC disappearance patterns in the ECG at swimming that disappearance may result from suppression of the automatic function of ectopic foci by the sinus tachycardia, as in the treadmill test. As for the generation mechanism of the bradyarrhythmias, Valsalva reflex due to breath holding and hypothermia may be responsible.
With the two methods of exercise tests, the bending and stretching test and swimming test which we newly adopted beside the treadmill test with a designation of the CET, we studied the significance and the characteristics of each test. The results can be summerized as follows: As for the treadmill test, the evaluation of cardiac reserve can be made with the data of tolerance time and maximal oxygen intake, which indicate that this method is very efficient for postoperative patients, though exercising at maximal levels is problem in pediatric patients (Whipp, 1971 
